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Earth observation image of the week: Sentinel-1 radar
“image over the west coast of the Netherlands, also
featured on the Earth from Space video programme




Three Pillars of ESA Earth Observation

THE ESA EARTH OBSERVATION PROGRAMME
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Sentinel Missions driven by user needs Earth Explorer Missions driven by Scientific Data from
driven mainly by Weather forecasting and Climate to contribute to European Copernicus initiative. These satellite needs to advance our understanding of how the ocean, atmosphere, non-ESA
monitoring needs. These missions developed:in missions developed in pahnership with the EU include C-band hydrosphere, cryosphere and Earth's interior operate and interact Missions
partnership with EUMETSAT include the Meteorological imaging radar (Sentinel-1), high-resolution optical (Sentinel-2), as part of an interconnected system. These Research missions,

Operational satellite programme (MetOp), forming the} optical and infrared radiometer (Sentinel-3) and atmospheric exploiting Europe's excellence in technological innovation,

space segment of EUMETSAT's Polar System (EPS), composition monitoring capability (Sentinel-4 & Sentinel-5 on pave the way towards new development of future EO applications.
and the new generation of ‘Geostationary Meteosat board Met missions MT6 and EPS-SG respectively).

satellites (MSG & MTG satellites).

European Space Agency
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Satellite Altimetry Instruments/Missions
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A new frontier for Altimetry.

(P.Cippolini, eSurge)

Traditionally, data in the coastal
zone are flagged as bad and left
unused

corrupted
waveform

coastal zone: as a rule of thumb
-50 km from coastline, but in

practice, any place where standard
altimetry gets into trouble as
waveforms are non-Brown and/or
corrections become inaccurate)

20 years of data
in the coastal striP
can be recovered!

In recent years a vibrant community of researchers has started to believe
that most of those coastal data can be recovered

Also important for SAR & Ka-band altimetry, having good coastal
performance - and for coastal wave field



Coastal Altimetry @ESA

Some early studies
Manzella et al. 1997 — custom wet tropospheric correction
Crout 1998 - could recover data when coastal topography is flat

u

= Anzenhofer et al. 1999 — retracking coastal waveforms

= Vignudelli et al. 2000 - Signal recovered consistent with in situ data
ALBICOCCA
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...plus several Projects funded by NASA, CNES, ESA...
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Latest News Home

CAW-9: 18-19 Oct 2015 US
East Coast The COASTALT Project

Workshop on Altimetry for

COASTALT was a Project on "Development of Radar Altimetry Data Prq
Regional and Coastal Ocean 21201/08/1-LG) whose main objective was to contribute to the tran|

Introduction > Models defining and testing new coastal radar altimeter products. This is ultim

UNIvid Stefano Vignudelli gets from the RA-2 altimeter on board Envisat but then also from the instrt
S Bl D S e @ cnes @ vasa @ eumersar (@) OSU  Av: Jessime
- P-4

A tvrereet csat e vom—— Science Award Outcome of Phase 1: Phase 1 of COASTALT ended on 2 Nov 2009. S

Prog ramme 4 updated by the work done in Phase 2. The presentation given at the A
Presentations and posters

Reglstfatlon & Deadlines » from CAW-8 are online from Phase 1.

A m 1 t N Another great "Council" of Outcome of Phase 2: Phase 2 started in December 2009, and en

uthors Instructions the coastal altimetry all the recommendations stemming from the whole COASTALT project.
community final COASTALT open workshop, a summary of that workshop, and
» . "
Comm‘nees more at the 5th Coastal Altimetry Workshop. Several technical reports deta
SAR Altimetry Trainls
|ols o i
SAR Tra Cryosat+ Oceans: CP40 project pages

v

CP40 Home
Team

CP40 (Cryosat Plus For Oceans)

;

Presentations  News:

\ Deliverables
Validation Data Products available to download and evaluate (data pages)

6t Data

Planning New Online and On Demand CryoSat-2 SAR FBR data processing service (data pages)
sth Meetings Final Review Meeting 1-2 July, ESRIN, Frascati (meetings pages)

CCN
4th C ion:

Contact Introduction:
3rd Cc v wo RKSH OP CP40 is a project funded under the ESA STSE (Support To Science Element) Programme to develop and

S .C evaluate ocean products from Cryosat-2 data. CNES are also providing funding to support CLS participation.
Zide Al Th | ob) f the “C Plus for O (CP40)

Qo e general objectives of the “Cryosat Plus for Oceans” project are:
\stance | Germany _ e _ .
« to build a sound scientific basis for new scientific and operational applications of Cryosat-2 data over the

open ocean, polar ocean, coastal seas and for sea-floor mapping.

.@@ « to generate and evaluate new methods and products that will enable the full exploitation of the
capabilities of the Cryosat-2 SIRAL altimeter, and extend their application beyond the initial mission
' the international com CLS objectives,

) N « to ensure that the scientific return of the Cryosat-2 mission is maximised.
in the coastal zone, i

'n Stance, fOl" the Bth s Click here for a CP40 project brochure

In addition there are specific objectives under each of the four sub-themes as follows:
isardSAT Theme 1: Open Ocean Altimetry

viccinn tarnat for n

dlications:

WWW.COASTALALTIMETRY.ORG =

ting operational and

ionospheric and wet

WWW.COASTALT.EU ——

tal zone to the open

e A e el e

. All rights reserved.




ESA Climate Change Initiative (CCI)

CCI PROGRAM

‘& ozone = ocean colour

zaycloud P Wseaice

St | cci
fire
cci

aerosol
cci

= land couer

A cci
cmug | Sea leuel
ccl ] CCl
oy sst = ghg glaciers
cci cci cci

ice sheets
cci

=N soil moisture
cci

¥

Objective: To realise the best long term ECVs records the full potential of the long-
term global Earth Observation archives from satellites (not just ESA but all sources

via international collaboration) as a significant and timely contribution to the ECV
databases required by UNFCCC.




Geosat

Record available now

Record available in Dec 2014

Record available in Dec 2015



CClI product: same approach as AVISO with
standards tuned to climate

Objective: get the best long-term trends
and decadal variability possible.




Improvements of the sea level record

for climate studies: Validation

CCI Global mean sea level
Global mean sea level (average of AVISO, Colorado University, NOAA and GSFC data)

201
| — Mean GMSL.: 3.23 mm/yr

— CCI-SL GMSL: 3.18 mm/yr

60

== CCI-SL GMSL: 2.35 mm/yr
== OM+SSL: 2.33 mm/yr
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or (Sea level closure budget approach by
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0 (GRACE) contributions + others)
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Global mean sea level trend Comparison with GRACE+ARGO



ESA Sea_Level_cci: Uncertainties {=esa

Uncertainties (Ablain et al, 2012)

Spatial Scales Temporal Scales GCOS* Requirements CCI product errors

Long-term evolution

: / <0.5mm/
Global Mean Sea (> 10 years) 0.3 mmiyr mmr
Level Inter annual signals <2mm
: 0.5 mm over 1 year
(10-day averaging) (<5 years) over 1 year
jodic si Annual <1 mm
Periodic signals Not defined
(Annual, 60-days,...) 60-day < 5 mm
Long- luti
| ong-term evolution T T
Regional Mean (trend)
Sea Level Inter annual signals Not Defined Not evaluated
(2x2 deg boxes and (> 1 year)
10-d i jodic si Annual < Smm
ay averaging) Periodic signals Not Defined
(Annual, 60-days,...) 60-day <10 mm

* More details to the satellite-based component of the “Implementation Plan for the Global Observing System for Climate
in Support of the UNFCCC (2010 Update)” GCOS-154, December 2011)
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Sea-level error characterisation {zesa

* Information requested by users or climate modellers: Provide regional sea level
trend error maps =) Phase 2 on-going work
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Sea Level ECV products {cesa

 For the 2016 reprocessing (V2.0), several improvements
are foreseen :

=> Integration of new altimeter missions: Cryosat-2 (April 2010), SARAL/Altika
(February 2013), Sentinel-3 (late 2015) and Jason-3 (mid 2015)

= Development, evaluation and selection of new sea level corrections and
algorithms in order to have state of the art consistent ‘climate’ standards: use of
new atmospheric reanalyses, new orbit solutions, new ocean tidal models, ...

= |Improvement of sea level calculation in Arctic ocean : increase data coverage
near-by and under sea-ice

—> Improvement of sea level calculation in
coastal areas



8th COASTAL ALTIMETRY WORKSHOP 23-24 October 2014 | Lake Constance | Germany
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6 Global Mean Sea Level Slope = 2.85 mm/yr _
" Can we reliably compute |
" this curve (and the rate) for |
. the global coastal zone?

4 Conclusion? Nﬂm!‘cus;

* |s sea level rise (significantly) larger near the coast?
- NO
— But itisn’t smaller either! SCharrOO, CAW_3’ 200'9
— And  was it really useful to ask the question in the first place?

— Don’t we have to worry most about places with a lot of people
living near a shallow coast?

MSL (cm)

- © ESA CCl, CLS, CNES
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FLOOD ASSESSMENT FOR CYCLONE NARGIS
AFFECTED AYEYARWADY DIVISION, MYANMAR

Flood Analysis with MODIS Terra & Aqua Data Recorded 5 May & 15 April 2008
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Coastal Altimetry

Data can help where there
are no in-situ
measurements available.

“Virtual Tide Gauges”

Even where tide gauges
are available, altimetry
can improve the accuracy
of numerical models, e.g.
giving extra values for
ensemble pruning.
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due http://www.storm-surge.info/
data user element &

Click here to view data for

surge events.

Project News

Sentinel-3 for Science
Workshop, Venice, Italy, 2-5
June 2015.

Tuesday 20th January 2015

Programme for symposium
"Towards a NRT Storm Surge
Core Service" now online
Friday Sth January 2015

- e —— NP — -

-

Satellite data are currently being made available ST
for the following live events, for which a storm :.ESUfge
surge is anticipated or has recently occurred:
- OLWYN-15 (North-East Australia, 11 Mar 2015):
More information or access data.
- NATHAN-15 (North-East Australia, 10 Mar 2015):
More information or access data.

Satellite data for the storm
surge community

The eSurge project aims to improve the modelling and forecasting
of storm surges through the increased use of advanced satellite
data, including advanced products such as scatterometry and
coastal altimetry.

Delft Symposium

Thanks to everyone who
attended our symposium in
Delft. Reports from this
event are now online.




Chck hare 20 view data for

surge events.

Project News
Programens for symposium
“Towards a NRT Storm
Surge Core Service” now
ordne

eSurge symposum: Towards
2 Near Regl Time Sioem
Surge Core Service
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Satellite data for the storm surge
community
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Coastal altimetry processing

Setup a multimission processing chain from L1b to L2, generating
specialized surge products (TWLE).

Demonstrated this processor in Near-Real-Time for Cryosat-2
data and on Interim GDR for Jason-2 data (notable examples for
Xaver, Hagupit & Jan 2015 North Sea Storm ).

Developed, implemented, validated (and fully published) a new
retracking algorithm (ALES) that outperforms standard
processing in the coastal zone and can be used over the open
ocean too, being just marginally sub-optimal there (avoiding
discontinuities that usually arise when ‘switching” algorithms at
some points along-track).

® Passaro, Cipollini et al Rem Sens Env 2014
® Passaro, Fenoglio, Cipollini, IEEE TGARS 2015
® Passaro, Cipollini, Benveniste, JGR, under review



NRT — Xaver/Bodil, 5/6 Dec 2013
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Fenoglio et al., 2014
(also presented at
CAW-8)
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North Sea Storm, 10/11 Jan 2015




8.5

7.5

6.5

5.5

4.5

3.5
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eSurge ALES J2 altimeter profile
(P. Cipollini)
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Center for Ocean and Ice

Statistical blending Method

Multivariate regression where data from 17 tide gauge stations are regressed onto the
satellite altimetry observations (Hayer et al., 2002, Madsen & Hayer, 2007)

Tide gauges selected based on the correlation with satellite observations
Allows real-time sea level estimation in points where satellite data are available
Sea level estimate independent upon ocean and atm. Model performance

Assumes stationarity
New version for eSurge uses coastal altimetry observations

12°E  16°E 20°E 12°E




DMI’s modelling team are
collaborating with their
forecasters to see how
best the results of their
experimental blending

approach can be used. T—reom

Forsmark: (60.40N,18.22E)

T T
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04 | | 1 1 1
Boundary Jan05 Jan06 JanQ7 Jan08 Jan09
conditions

Validation 6N
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sea level

Sea level |
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\‘ Forecast observations 5N
‘ show model
I improvements 5N

gl Danish Meteorological
mablLl [1:stitute

SEREEN
prediction

Danmarks Meteorologiske
Institut




Assimilation experiment —

storm surge case example

Hirtshals

Observations
Blended product
12 ——-=- Blended, 1p

——— Model, no assim
——— Model with assim

1k
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T T T T T T
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eSurgeOps: Operational eSurge
(Version n)

Parallel suite (ver. n+1) is
developed by eSurge to support
operations.

MODE Management: Relationship,
cost and job management between
GDACS (customer) and eSurge
(provider)

eSurgeDev: Parallel suite (Version
n+1) for scientific development
and maintenance. Activities
requested by GDACS via OMDE
and implemented via eSurge
Expert Support Team (EST)

Operational
system

GDACS

Global Disaster Alert and Coordination System

-~
-
L 2d
4 4
4 v

il ‘eSurgeOps

System Suite Ver. n

v

Agreed working procedures for eSurge Handover,

Maintenance, Operations, Development and
Evolution (MODE)

AN eSurge
development

«

eSurge Expert
support Team

i eSurgeDev
System Suite n+1 (EST)



Sea Level Forecast

. Normal tide -50 + +79

About eSurge-Venice

eSurge-Venice is funded by
the European Space Agency . The
consortium participating to the
project is composed by three
Institutes belonging to the National
Research Council of Italy, the
Istituto di Scienze dell'Atmosfera
e del Clima (ISAC), the Istituto di
Scienze Marine (ISMAR) and the
Istituto di Biofisica (IBF), and by
the Istituzione Centro Previsioni
e Segnalazioni Maree (ICPSM) of
the Venice Municipality.

Home

The eSurge-Venice Project

eSurge-Venice (ESA Storm Surge for Venice) is a project funded by the European Space Agency, part
of its Data User Element (DUE) programme. It aims to increase the usage of Earth Observation (EO)
satellite data, from both ESA and other spacecraft, within the storm surge community. It runs in tight
connection with the ESA DUE Storm Surge project eSurge, which is developing an open-access
database (SEARS: Surge Event Analysis and Repository Service) to give users easy access to EO and
other data relevant for studying storm surges. SEARS includes the data selected by the eSurge-Venice
project.

Basically, the eSurge-Venice project is:

» Selecting a number of Storm Surge Events occurred in the Venice lagoon in the period 1999-
present day

» Providing the available satellite EO data related to the Storm Surge Events, mainly satellite winds
and altimeter data, as well as all the available in-situ data and model forecasts

» Providing a demonstration NRT service (eSurge-Venice live) of EO data products and services in
support of operational and experimental forecasting and waming services

» Running a number of re-analysis cases, both for historical and contemporary storm surge events,
to demonstrate the usefulness of EO data
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Running a nhumber of re-analysis cases, both for historical and contemporary SEVs, to
demonstrate the usefulness of EO data within the Venetian storm surge community

Assimilating altimeter TWLE* and using the modified ECMWF winds

Figure reports the skew surge obtained using the original ECMWF forecast data as forcing (REF) and the
SCATT forcing plus the assimilation of TWLE* altimeter data ( ). Even if the main
improvements are brought by the SCATT, there is a further decrease of the errors resulting by the
combination of the two methods. This is because the wind mitigation and the TWLE* assimilation reduce the

errors ascribed to different sources, i.e. the wind forcing and the initial status of the sea level. The RMS
error decreases from 16.3 cm to 9.0 cm.
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Training Event: Cork 2014

e High interest in using satellite data more, either
to augment existing data or for new ways of
working.

e At moment direct interest is in winds data.

e Significant interest in using altimetry
operationally, and especially the Virtual tide
gauges concept.

e Need for more discussion and networking
between different skill groups, working towards
collaborative solutions.

e Courses such as these are fundamental to
developing a new storm surge EO community.

Key conclusion: course was too short!




Key successes

Building storm surge network (SSN), developing a scientific community where
there was none before, and meeting pent-up demand from many users.

Developing, implementing and operating a powerful and flexible system
(SEARS) and web front end to allow users to visualise and access data for
Storm Surge applications.

Developing a new altimetry processor, ALES, tuned to the Storm Surge
application and improving previous altimetry processors providing seamless
operation in open ocean and coastal zones.

Demonstrating and promoting how altimetry can be used operationally for
Storm surge prediction and thus paving the way for application of Sentinel 3
SRAL data.

Providing the first EO storm surge training material on the web, as well as the
first such course that we are aware of.

Extending user base for high-resolution wind data and altimetry data.
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“eSurge represents the "coming of age" for coastal altimetry and satellite data in
support of storm surge forecasting. Its value is underlined by the fact the the
JCOMM Expert Team on Waves and Coastal Hazards (ETWCH) has adopted the
eSurge project under its intersessional workplan ....

“eSurge also acted to galvanise the international storm surge community, as can
be seen from the enthusiastic uptake of the training workshops. It is my intention
that the international storm surge community should unite with the wave
modelling community through the biennial Wave Forecasting and Hindcasting
Workshops. Storm surges should become a permanent element of this meeting
and within the programme there is a clear need for a satellite observation
component.

“As Chair of the ETWCH | will ensure that this unification takes place and that the
value of satellite observations are recognised”

Kevin Horsburgh, NOC, ETWCH and JCOMM Chairman
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A long-term operational perspective...
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The Copernicus Altimetry Constellation {esa

Fig. 1: Jason-CS in flight configuration (credits: Astrium)

Sentinel-6 / JASON-CS: Sentinel-3: Polar
Reference Orbit Orbit
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ESA UNCLASSIFIED - For Official Use Cc;pernICUS P pere R



S6 and S3
of the Copernicus altimetry constellation
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] o I . Microwave
Main satellite characteristics ' BRI

1250 kg maximal mass . _

Volume in 3.89 m x 2.202 m x 2.207 m Sea and Land
Average power consumption of 1100 W Surface
Large cold face for optical instruments thermal control Temperature

Modular accommodation for a S|mpI|f|ed management of

industrial interfaces Radiometer

Laser
retro-
reflector

| | S-band
Observation: R Antenna

1 ground contact per orblt
3h delivery timeliness (from satellite sensmg)

Ocean and
Land Colour
Instrument

Antenna

Antenna

SAR Radar
Altimeter




Instrument Swath Patterns

SRAL tracks at the equator:
S3A =104 km track separation
S3A+B = 52 km separation

./

« SRAL (>2 km) and MWR (20 km)
nadir track

1400 km SLSTR (nadir)
740 km SLSTR (oblique)
1270 km OLCI '

Orbit type Repeating frozen SSO

Repeat cycle 27 days (14 + 7/27 orbits/day)
LTDN 10:00

| Average altitude [RSIRE{GY

Inclination 98.65 deg

W
\m‘\

=
L
e

|-

~ \<
o

=

/I
</f%
[
4

<
o2

W
)

8 \ ‘” /\ / /
R & < 48
i 5 Ao/ i KFAVAWA v

SRAL orbit drivers:

* Ground track repeatability,

* Dense spatial sampling

Orbit control requirement:

* Ground track dead-band *1km

Gpel’nlcus European Space Agency



SRAL: Technical Status

ol i =

X ! a / e LN Y 3 | Y
S3A Satellite on stand within the Acoustic Pl \ 4 (/ galf
Chamber at Thales Alenia Space in Cannes

(Courtesy of TAS-F) S3B (left) and S3A (R

ight) Satellites close to each other within the
Clean Room at Thales Alenia Space in Cannes few days ago

Gpernicus S3 Mission Status/ESTEC 13 Mar 2015 6
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at the instrument timing: Allowing Sarst LU L
azimuth and Brown echo generation

Power Stack from L1B—S Complex echoes
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Stack Power echoes
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" L1A ~ “Calibrate FBR”

. : .. . -
*  Bursts (NOT STACK!!) including geolocation information

— Lat, lon at mid-burst
*  Complex waveforms (scaled to reduce file size)
* Navigation information included
—  Referred to mid-burst
* Allinformation to generate L1B-S and in turn L1B
*  Geophysical corrections included
e Contains all star trackers info, as well as identification of which is in use Courtesy of R. Cullen (ESA)
* Data volume = similar to LO
*  Potential uses (to be revisited with the case studies):
—  Generation of pseudo-LRM
—  Further investigation of pulse-to-pulse correlation (revisit Walsh work)

—  Study of different beam formation methods (FFT - exact or approximate or z-transform, for example)

—  Allows for investigating new manners to process L1 dedicated to each surface under observation: Hamming, Hanning, ZP of 2, 4, etc., beam
steering, etc.

Absolute value of L1A data LRM ke waveform from one bur rst

Incoherent

14
- - Bos|
integration ‘g

PN N O LA v . i
“ “' 3 . “ . ! I ' - .‘
A g A
60 A AR orf
e i AL
20 40 _7.“ i 80 100 120 % m 4‘0

Calibrated Burst information processed @ isardSAT for the S3 MAG

Doppler bin within the burst

s . L
60 80 100 120
range bin

Semi- Pseudo-LRM from incoherent integrating only the
burst @ the left of this slide

3rd October 2013 Cristina Martin-Puig @ 3rd S3 Mission Advisory Group
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_ L1B-S or stack data

L > -

Absolute value of a stack after range compression logarithm of Absolute value of a stack after range compression
= = T T F

100F .

Looks

150

0 e~

200 -

ey e - S A et PN 32 T8
50 100 150 200 250 50 100 150 200 250
Range bin number with zero padding of [2] Range bin number with zero padding of [2]

A ranfom stack over the Atlantic processed from CryoSat-2 with Jason-CS P4 GPP @ isardSAT

Incoherent
integration

Courtesy of R. Cullen (ESA)

*  Stack including geolocation information
— Lat, lon of Doppler cell on the ground referred at mid-stack 052 muli-looked waveform

*  Scaled complex waveforms with scaling information
*  Window delay variation over stack applied (change in on-board tracking
due to orbit and surface)
*  Contain all information of L1b (only range compression and multi-looking 5 o8]
is missing) % os
*  Geophysical corrections included for
. Data volume - similar to LO
. Potential uses:
— Allow studies on surface characterisation, detailed calibration studies (transponders, otf J
for example), beam weighting, range dilation, etc. ok — i o — —
—  Allow for 2D retracking techniques = note SAMOSA model is a 2D model which would Range b number

perfectly suit to this purpose

3rd October 2013 Cristina Martin-Puig @ 3rd S3 Mission Advisory Group



Sentinel-6/Jason-CS mission

1. The Sentinel-6/Jason-CS mission continues the long
and successful ocean topography missions which
started 1992 with the French/US cooperation on
Topex-Poseidon and which are continued until today
with the Jason missions. Jason-2 is operational since
2008 and Jason-3 is planned to be launched 2015.

2. S6/JCS-A is expected to launch in ~2020 and S6/JCS-
B in ~2026

Topex/Poseidon Jason-1 Jason-2 Jason-3 Jason-CS/S-6-A Jason-CS/S-6-B

£ 1 1 1
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JASON-CS
SENTINEL-6

* The Platform Structure end Phase B2

GNSS-RO POD GNSS-POD Star Trackers
antenna antennas

\ B adiometer

ntenna AMR-C

GNSS-RO : Radio

Occultation front
\ antenna (secondary
mission)
Radar Altimeter
antenna

S-band antenna
downlink

X-band antenna - DORIS
science downlink antenna
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S6/JCS Mode mask analysis

Mode Mask Analysis

m 10 day simulations

B Determine when Jason-CS is over land,
ocean and coastal regions
m Part of orbit over each region (average):
e 58 % over oceans
e 15 % over coastal regions
e 27 % over land
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Level Requirements \\\&\\u\\:; esa

< -(Low Resolution) \=

Jason-3 Jason-CS
(cm) (cm)

Instrument range noise 1.7 1.5 (1.25)
(MLE-3)
lonosphere 0.5 0.5
Sea State Bias 2 2
Dry Troposphere 0.7 0.7
Wet troposphere 1.2 1
Altimeter Range RSS 3 2.83 (2.7)

» Blue= requirement : Red=theoretical
» Based on Non-Time Critical Product
« Jason-CS adopts the goals for Jason-3 as requirement

‘ 1 European Space Agenc
ESA UNCLASSIFIED - For Official Use OpernICUS P P gency
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n Processing

&

JASON-CS
SENTINEL-6

There are a number of side-effects
 Low PRF -> Ambiguity that needs handling
* Volume reduction via RMC (echo cut off)

14

_ Useful range gates 128 gates 7 x 10 . I i I I
" 128 gates . (Useful range gates) ——L1B RAW Amb
) - 6l —L1B RAW NoAmb ||
—L1B RMC Amb
§ £ 5L —L1B RMC NoAmb |[|
A w A x
§ 501 g 4 I
0 ’ ; 3
lgnge lzoiatra o ’ lgnge léate
. 2+
Courtesy, Thales-Alenia Space
L
0

50 100 150 200 250 300 350 400 450 500

Courtesy, isardSAT
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SRAL: Changed observation scenario to 100% SAR \‘\&\gesa

iIrst mission to provide (3 altimetry coverage

« BUT: SAR technology is new and comalex = Further work requi

 Expected advantages
 Foster a new gene
specialists mai

‘ de e ﬁOY { . Jdsing ground-based
“ Y\e\p a( = . Transponders
S O ¢eP ==
ed 6 Q wp& ! Seo-located, Geophysical retrieval
. g(\ a(\ 2 \) Calibrated algorithm developers
gathered (over ocean, land and

azimuth formed | ice surfaces), surface
complex (I and characterisations
Q) power studies (e.g. impact of

C echoes after sea state bias, wave
. . slant/Doppler directional effects etc)
Cal|brat|0n) Of range and QC systems

correction

Geo-located, geophysical retrieval
Calibrated algorithm developers
Multi-looked and QC systems

auce large-scale reprocessing efforts e
(because starting from intermediate L1
products rather than from LO)
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Summary &\\ @Sa

ESA Member States have a diverse range of past, present and
future satellite missions that are directly relevant to coastal altimetry

The role of Copernicus in the near future will result in an enormous
jump in Earth Observation capability, complemented by the Earth
Explorers and Meteorological Missions

Altimetry sampling “is what it is”: That does not mean that we
should ignore the data...we shall use it!

Need to be in Orthometric heights (TG+ALT@coast) — and
integrated with Fiducial Reference Measurements (FRM)

This talk did not even consider other complementarity missions
that are relevant to water level impacts: local wind speed and wave
measurements, coastal inundation mapping (pre- and post event),
hydrodynamic modeling, coastline mapping, storm track and intensity
estimation...

The challenge is to be ready to fully exploit satellite data and drive
the applications forwards...

This is exactly what Sea Level Space Watch is about.



Thank you - any
questions?

For more information

Contact:



